The regeneration capacity between the shoot tip and petiole explants that excised from two date palm (Phoenix dactylifera L.) cutivar namely Unknown and Ferhi was compared. It was noted that the shoot tip explants started to swill after several subculture when placed on Murashige and Skoog (MS) medium supplemented with 100 mg l 
INTRODUCTION
The date palms (Phoenix dactylifera, L.), is an Arecaceae family member, and is one of the most economically important woody plants cultivated in Middle East and North Africa (Sghaier-Hammami et al., 2009) . It is especially so in the Arab region and the area bordering the Mediterranean Coast. The statistical records of the year 2006 indicate that the cultivated area of date palms was estimated as 1.18 million hectares in the world (FAO, 2006) . Annual production of dates was estimated as 6.7 million tons. Plant tissue culture techniques have been employed to clone a wide range of plants andecono-mically important palms for example, coconut, oil and date palms (Cheikh et al., 1989) . Date palms can be propagated via seeds, vegetatively propagated via offshoots or via mass production in a sterile artificial laboratory environment using in vitro techniques. Vegetative propagation via offshoots derived from the axillary buds of the palm tree has been traditionally used as the main process for plant production. Unfortunately, this traditional procedure is limited by both the numbers of offshoots produced from a superior selected plant and the development of useful offshoots from a single plant, which occurs only during the juvenile phase of the palm's life (Kunert et al., 2001 ). Only about 20 offshoots are produced during the first 10 to 15 years of the tree life (FAO, 2006) .
The date palm micropropagation process, like other large-scale commercial plant production processes, carries a number of risks. Off-types, that is, non true-totype and genetically not identical to the mother plant, may be among the resulting plants. They simply can be the result of hardening errors and not originate from a change in the genetic make up of the plant (Kunert et al., 2001) . In previous work, we could identify an unknown date palm cultivar grown at Matroh Governorate (Egypt) compared with the other known cultivars grown in the same area based on RAPD and Inter Simple Sequence Repeat (ISSR) analyses, the data indicate that the unknown cultivar was closely related to the cultivar Frehi and Oshkingbil (Moghaieb et al., 2010) . For genetic conservation of the unknown genotype and its nearby cultivar Frehi in this study an efficient in vitro culture conditions was optimized. The regeneration capacity and the efficient induction of the somatic embryogenic calli of shoot tip and petiole explant was compared. The reported protocol here will be useful for improving the efficiency of transgenic date palm production. Genetic stability in tissue-cultured date palm was examined by RAPD analysis.
MATERIALS AND METHODS

Plant materials
In the present study, the efficiency of date palm regeneration from shoot tip and mature zygotic explant was examined. Offshoots about 25 to 30 cm in diameter; 50 to 80 cm in height and 7 to 10 kgs in weight were carefully separated from adult date palm trees (P.dactylifera L.). These trees were collected from Matroh Governorate, Egypt.
Shoot tip explant preparation
For obtaining the shoot tips and leaf primordial explants, the leaves and fiber sheath were carefully removed from offshoot acropetally upwards with a hatchet, Hoch sow, serrated knife and sharp knife (always cleaned with antiseptic solution, betadine 10% w/v). The separation of leaves was carried out starting from the base, until the shoot tip material reached 2 to 4 cm in diameter and 6 to 7 cm in length. The shoot tip explants were sprayed in direction the top with ethyl alcohol (70%) then soaked in (1:1000 w/v) benlate for 30 min and then rinsed with sterile distilled water. Then, the explants were soaked in cold sterilized antioxidant solution containing 150 mgl -l ascorbic acid and 200 mgl -l citric acid and kept in a refrigerator for 1 h to avoid culture browning.
Shoot tip culture media
The basic salts and vitamins of Murashige and Skoog (1962) were modified by the addition of NaH2PO4 170 mgl . Four types of media were used in order to induce callus formation. The media names and composition are presented in (Table 1 ). The pH of the culture media used in these experiments was adjusted at 5.7 prior to addition of gelrite (2.0gl -l ). The explants were cultured on starting medium (M1) for 8 weeks, transfer to (M2) medium for 12 weeks. The explants were transferred to callus inducing medium(M3) 16-20 weeks. The embryonic calli were transferred to shoot proliferation medium (M4) as described in Table (1). All cultures were incubated under controlled condition, where temperature was maintained at 27 ± 2°C. Cultures were incubated under complete dark condition until callus formation occurred.
Date palm regeneration using petioles as explants
Seeds were surface sterilized with 50% sodium hypochlorite (NaOC1) solution (commercial bleach "Clorox" 5.250/0 available chlorine) for 50 min. The seeds were germinated on 0.8% agar medium and were kept at 28°C under complete dark condition for 3 to 4 weeks. Petiole explants were prepared from the germinated seedlings and were used for further regeneration experiment. Four different media composition were used in order to induce callus formation from the petiol explants (CI-1, CI-2, CI-3 and CI-4) as described in (Othmani et al., 2009 ). The media names and composition are presented in (Table 2 ). The efficiency of these media for callus induction was compared. The embryonic calli were transferred to shoot inducing medium (SP-1) (Othmani et al., 2009 ). The culture was kept under 16/8 light/dark condition and the temperature was adjusted to 27°C. The explants were transferred into fresh medium every three weeks. The shoot initiations (2 to 3 in length) were transferred into half strength MS medium for root formation. The plantlets that developed good root system were transferred into plastic pots prior to acclimatization.
Genetic stability among regenerated date palm plantlets in comparison with their mother plant
In order to study the genetic similarities among the regenerated date palm plantlets obtained form the petiole explants excised from both of the Unknown and Frehi cultivars, several regenerated plantlets were analyzed at the molecular levels using RAPD analysis.
RAPD analysis
Total genomic deoxyribonucleic acid (DNA) was isolated from mother plants and also from leaf tissues of several regenerated plants using the CTAB method as described in Rogers and Bendich (1985) . Polymerase chain reaction (PCR) reactions were conducted using a set of ten arbitrary 10-mer primers (Operon Technology, Inc., Alameda, CA, USA). These primers and their sequences are presented in Table 3 .
The PCR mixture
The reaction mixture (20 µl) contained 10 ng DNA, 200 µM deoxynucleotide triphosphates (dNTPs), 1 µM primer, 0.5 units of Red Hot Taq polymerase (AB-gene Housse, UK) and 10-X Taq polymerase buffer (AB-gene Housse, UK). For DNA amplification, a Perkin Elmer thermal cycler (2720) programmed as follow: Denaturing: 95˚C for 5 min 94˚C for 0.45 min. Then annealing (35 cycles) 35˚C for 1 min. Followed by 72˚C for 1 min and 30 s and finally Extension: at 72˚C for 7 min (Adawy et al., 2004) . The amplification products were separated in 1% (w/v) agarose gel in 1X Tris/Borate/Ethylenediaminetetraacetic_acid (TBE) buffer and visualized by staining with ethidum bromide. Reproducibility of DNA profiles was determined by replicating all RAPD reactions at least three times using DNA markers. Variations among date palm genotypes across the primers were evaluated from pair wise comparison for the proportion of shared bands amplified (Nei, 1978) . The similarity coefficient was calculated by using statistical software package STATISTICA-SPSS (Stat Soft Inc.). -inositol  100  100  100  100  100  Glycine  2  2  2  2  2  Glatamine  100  100  100  100  100  KH2PO4  120  120  120  120  120  Adenine  30  30  30  30  30  Difco agar  7000  7000  7000  7000 
RESULTS AND DISCUSSION
Date palm improvement through traditional method is a slow, time and labor consuming process. So the optimization of date palm regeneration system is an important process and is considered as a prerequisite step towards plant transformation. Cell and tissue culture related to variability and selection efficiency are two essential components of the molecular breeding program (Lichtenstein and draper, 1985) . The ability to regenerate plants from cultured cells and tissue culture at high frequencies, either through organogenesis or somatic embryogenesis is an important tool to verify the fundamental aspects of plant biology. In the present study with the aim of genetic preservation of the Unknown date palm genotype, plant regeneration capacity between the shoot tip and petiole explants was compared. Shoot tip explants were excised from young date palm offshoot and were introduced in a tissue culture program consisting of starting, callus induction and shoot proliferation steps. It was noted that the shoot tip started to swill after several subculture when placed on MS medium supplemented with 100 mg l -1 2, 4-D, 3 mg l -1 BA and 3 g l -1 activated charcoal (Figure 1a to f). The regeneration system reported here includes starting stage, callus induction and somatic embryogenesis which Table 3 .Names and sequences of RAPD primers used in genetic stability among regenerated date palm plantlets in comparison with their mother plants.
Primer name
Primer sequence OPA-03 5'-AGTCAGCCAC-3' OPB-05 5'-TGCGCCCTTC-3' OPC-11 5`-AAAGCTGCGG-3` OPE-08 5`-TCACCACGGT-3` OPG-12 5'-CAGCTCACGA -3' OPK-02 5'-GTCTCCGCAA -3' OPM-05 5'-GGGAACGTGT -3' OPM-10 5'-TCTGGCGCAC-3' OPM-15 5'-GACCTACCAC -3' OPN-13 5'-AGCGTCACTC-3' The data indicate that somatic embryos formations were achieved by transferring the embryonic calli obtained into shoot proliferation medium (M4). The somatic embryos were directly emerged from the body of callus explants as shown in Figure 2 . Costa and Aloufa (2006) studied the effects of 6-benzylaminopurine (BAP) and (IAA) indole acetic acid on the micropropagation of date palm (cv. Khadrawy) by direct organogenesis from ). They found that the growth regulators enhanced aerial part and primary root differentiation. While Ahmed et al. (2009) reported that the clonal plants of date palm (P.dactylifera L.) were regenerated from juvenile leaves on regimes consisting of the use of 2, 4-D. In the present study, the petiole explants isolated from young date palm seedling were cultured on four different media to compare their efficiency for callus induction aiming to optimize the best condition for callus induction. The data presented in Table 4 indicated that the CI-2 medium gave the highest callus induction percentage (28.5%) followed by CI-3 (26.3%).
On the other hand CI-4 medium recorded (20%), while CI-1 medium recorded the lowest percentage of callus induction (11.1%). The results indicate that for embryonic callus induction from petiole explants lower concentration of 2, 4-D was better since medium CI-2 contained 1mgl Tables 3 and 4 . The embryonic calli explants were transferred into shoot inducing medium containing 1 mgl -1 BA and 1 mgl -1 NAA. The explants were transferred into the same corresponding media every two weeks for three subculture and then were transferred into MS hormone free medium. The data in Figure 3 indicated the different developmental stages of somatic embryos from the embryogenic calli drived from petiole explants. The germinated plantlets were transferred into half strength MS medium in order to induce root formation. Regenerated plants that developed a good root system were transferred into plastic pots containing soil and then kept in the greenhouse for acclimatization. The developed protocol for plant regeneration using petiole explant is repeatable and takes less time (four months) compared with those system using shoot tips as explants which take much time (3 years).
Genetic stability between mother plant and regenerated date palm plantlets
One of the main goals of the micro propagation technique is to achieve a successful true-to-type propagation of the plant material to be cloned. Clonal fidelity is a major consideration in commercial micro propagation using in vitro tissue culture methods (Giri et al., 2004) . Somaclonal variation is a spontaneous change that is observed in plants regenerated from in vitro culture (Larkin and Scowcroft, 1981) . This form of variation has been extensively reported in a variety of plants and provides an additional source of novel variation for, plant breeding and genetics. Tissue culture induces variation in regenerated plants, which is called somaclonal variation (Larkin and Scowcroft, 1981) . It can result in a range of genetically stable variation, useful in crop improvement (Skirvin et al., 1993; Jain, 1998) , similar to that induced with chemical and physical mutagens. Somaclonal variation is unpredictable in nature and it can be both heritable (genetic) and non-heritable (epigenetic). A better understand for somaclonal variation is necessary to assess the potential usefulness of the tissue culture techniques (Armestrong and Phillips, 1988) , and also to develop methods whereby the material can be easily and rapidly screened to reveal any genetic difference from non tissue culture derived controls (Brown et al., 1993; Raimondi et al., 2001) .
To detect somaclonal variation in tissue culture derived plants karyological analysis of plant often reveal significant chromosomal changes (Karp and Bright, 1985) but cannot reveal alterations in individual genes. Procedures such as isozyme analysis provide a relatively convenient method for examining biochemical changes although they are usually limited by the number of available markers (Brown et al., 1993) . A precise determination of changes in a particular gene sequence resulting from tissue culture can be obtained by restriction fragment length polymorphism (RFLP) analysis. However, this method is time consuming and very expensive, and the results are limited only to gene sequences used as probes (Brown et al., 1993) . Molecular markers such as amplified fragment length polymorphisms (AFLP), RAPD and ISSR are believed to be reliable in monitoring variability at the DNA level in plants. RAPD technique was used by several research groups to examine genetic variability and it has been found to be very efficient and reliable (Saker et al., 2000; Sanchez et al., 2003; Othmani et al., 2010) . Somaclonal variation was examined among of mother plants, plantlets regenerated from somatic embryo from each of the Unknown and Ferhi cultivars by RAPD using 20 random primers. Among the 20 primers used, 10 have shown polymorphism between accessions. Each primer generated a unique set of amplification products ranging in size from 200 bp to 2600 bp (Figure 4) . The data present in Table 5 and Figure 4 indicated that the regenerated plants from the Unknown and Ferhi cultivars showed 36.2 and 37.8% polymorphism and sharing 63.8 and 62.2% of similarities, respectively with their mother plants indicating that the plant regenerated is a result of somatic embryogenesis process.
The similarity percentages between the regenerated plants derived from the Unknown cultivar with their mother plants ranged from 50 and 72.7% for the primers OPB-05, OPC-11, OPE.08 and OPA-03, respectively (Table 5 ). The similarity percentages between the regenerated plants derived from Ferhi cultivar with their mother plants ranged from 37.5 and 85.7% for the primers OPN-13 and OPG-12, respectively (Table 5 ). The variation observed in the RAPD pattern may be due to different causes including loss/ gain of a primer annealing, due to point mutations or by the insertion or deletion of sequence or transposable elements. Since, even single base change at the primer annealing site is manifested as appearance or disappearance of RAPD bands, it could be suggested that tissue culture conditions can induced varied amount of genetic changes in different regenerated plants (Othmani et al., 2010) .
Taken together, it could be concluded that an efficient and reproducible regeneration system of date palm from petiole explants was established. The reported protocol takes less time to obtain regenerated plants compared with the long period needed when apical meristem is used as explants. The level of genetic similarity between regenerants and their mother plants as revealed by RAPD analysis indicate that this regeneration protocol is promising and can be used to produce transgenic date palm plants expressing economically important genes.
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